Simvastatin inhibits the additive activation of ERK1/2 and proliferation of rat vascular smooth muscle cells induced by combined mechanical stress and oxLDL through LOX-1 pathway.
Vein grafts interposed into arteries are susceptible to the development of atherosclerosis due to rapid increases in blood pressure. This process is accelerated in patients with hyperlipidemia. The molecular mechanism underlying this process is unknown. In this study, quiescent rat vascular smooth muscle cells (VSMCs) were treated in vitro with mechanical stretch stress (10% elongation) with and without oxLDL (25 μg/ml) in the presence and absence of simvastatin (2.5 μmol/L). The results demonstrate that stretch stress and oxLDL can each induce activation of ERK1/2 and Ki-67 expression in VSMCs, but the peak levels of ERK activation and Ki-67 expression were observed in groups subjected to both stretch stress and oxLDL. Simvastatin was found to inhibit increased ERK activation and Ki-67 expression in VSMCs subjected to stretch stress with or without oxLDL. Mechanically, simvastatin was also found to inhibit increased expression of LOX-1 (a receptor of oxLDL) in VSMCs subjected to stretch stress with or without oxLDL. Knockdown of LOX-1 via small interfering RNAs (siRNA-LOX-1) resulted in obvious inhibition of ERK activation in VSMCs subjected to stretch stress with and without oxLDL. These results suggest that combined stretch stress and oxLDL can additively promote the activation of ERK1/2 leading to accelerated proliferation of VSMCs (e.g. increased Ki-67 expression) via LOX-1 signal pathway. This was found to be partially inhibited by simvastatin. These results may provide important data for the treatment and prevention of hypertension with or without hyperlipidemia.